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Abstract 
 
This project identified methods that Liaoning Huge Technology (LHT) in China can use 
to educate their student customers on how to operate LHT’s 3D printers. Literature was reviewed 
to summarize how other companies have educated their student customers. The potential market 
in China was examined to shed light on how LHT can effectively identify the right customers. 
Building a process that is sustainable for LHT to utilize is important because this process can be 
replicated between schools. 
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Executive Summary  
Liaoning Huge Technology (LHT) is an eight-year old 3D printing startup based in 
Liaoning Province of northern China. LHT started as a small startup in 2008 and now has 25 
employees, LHT has made progress in the 3D printing sector. The biggest struggle concerning 
LHT currently is figuring out an effective way to educate their customers on how to use their 
products, especially the customers from educational institutions. LHT mainly focuses on 
university level students as target customers. This project was focused on how to develop a 
process for LHT to teach students with specifically designed educational material with the aim at 
getting their student customers acclimated with LHT’s 3D printers. This process was built 
around immersive learning, where students are fully involved with the entire 3D printing 
process. Currently, LHT’s method for educating their customers is having the customers call 400 
hotline for support. Although having the hotline is useful, it is insufficient to educate their 
customers, especially for the students at younger age. 
The WPI team researched what customer base would be the most beneficial for LHT to 
pursue in the Liaoning area. The overall goal of the project was to find the best process for LHT 
to implement, while also having done market research and having figured out some effective and 
immersive ways for students to learn. LHT is responsible for creating its own educational 
content in the future. 
To better understand the problem, the team traveled to LHT in early July to get an 
overview of all their processes. Overall, the team saw how their printers functioned, as well as 
how data flowed in and out of the company. This overview gave the team a better understanding 
of how LHT functioned as a company before background research was pinpointed and conducted 
on their exact issues. 
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Our research methods for this project focused around finding effective ways for students 
to get engaged in 3D printing, as well as researching market audience options for LHT to 
contact. Our main recommendation is for LHT to target primary schools in the Liaoning 
province due to their abundance in the area and the Chinese government’s implementation of 3D 
printers into primary schools.  We also proposed a large education implementation process for 
LHT to follow while they would be creating their content and implementing that process which 
educates students in primary schools. Our short-term and long-term recommendations are listed 
below. 
Short Term 
 Months 0-1:  Choosing a Target Audience, Creating First Drafts of Educational Content 
 Months 1-6: Contacting Schools/Institutions, Form Final Drafts of Content 
Long Term 
 Months 7-12: Offer Material To Schools, Start Implementing Educational Content 
 Months 12-36: Ask For Feedback on Educational Content, Improve Content as Needed 
Our team applied innovation in the project by creating a unique process of how LHT 
would educate student customers. Centered around immersive learning, a comprehensive process 
was created to include everything from the start when LHT would create their content, to a few 
years into their process where they would be improving the educational content.  
The language barrier was the largest challenge in this project. The BUCT student in the 
project group translated webpages and communications with LHT, which was an effective 
solution around this challenge. Overall, LHT’s small size was a constraint within the scope of 
this project as LHT does not have a dedicated team to travel to target schools. 
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Future research directions include specific content creation and determining the best 
source of media to deliver the educational content. It is would be possible to use the 
recommended feedback system to determine optimal sources of media. Specially designed 
content may also be required due to actual customer needs, and as the created process is general 
it was assumed that the content could be applied to any education level of students.  
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1 Introduction 
1.1 3D Printing and Its Importance 
3D Printing is a form of manufacturing that builds material in a layer by layer design 
using a machine that follows coded instructions to form a solid model. The method for producing 
these layers is different between machine types. Some types of 3D printers produce parts made 
from plastic filament, plastic powder, and even metal powders. Although these materials have 
different methods for becoming a final product they still follow the general function of being 
built one layer at a time through the addition of material. This style of manufacturing is what is 
known as “additive manufacturing”.  
3D printing is a revolutionary emerging technology that could change the last two 
centuries of approaches to design and manufacturing with profound geopolitical, economic, 
social, demographic, environmental, and security implications (Campbell, Williams, Ivanova, & 
Garret, 2011). 3D printing has enormous potential to disrupt the status quo of traditional 
manufacturing. This potential is being observed by many industrial production companies which 
are looking for new and innovative methods of manufacturing (Mohr & Khan, 2015). With 3D 
printing making a strong move into the commercial consumer market, it may impact the global 
supply chain and logistics industry. 
1.2  Profile of The Project Sponsor  
Liaoning Huge Technology (LHT) is a startup based in Anshan (Liaoning Province) 
China. They are a small startup with 25 employees. They focus on design of the printers, printer 
filaments and print mediums, and printer software. LHT outsources the actual production of the 
printer components and filaments, but assembles the printers themselves (Admin, 2015).  
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LHT has a variety of industrial applications. These include, “Office Supplies, Fire 
Equipment, Laboratory equipment, Teaching aids, Training equipment, Special equipment and 
Accessories sales, Mechanical and electrical equipment, and Diesel generator design and 
installation.”. 
1.3 Project Goals and Objectives 
The main goal of this project is to create a process for 3D Printing startup Liaoning Huge 
Technology Co., Ltd, which is founded on the sustainable identification and education of 
customers. 
Specific goals include: 
 Create a comprehensive process which defines how Liaoning Huge Technology Co., Ltd, 
can train their students customers to use their 3D Printers 
o Ensure compatibility with the structure of Chinese curricula  
 Determine specific market audience  
 Contact other companies to investigate their methods for educating customers 
 Contact Chinese students and professors that have used 3D Printers  
There are specific metrics that can be used to track success with these training programs and 
the implementation of this educational process. For training success, counting how many 
students pass each test would be a strong metric to gauge performance. A cost per student or 
classroom could also be calculated to determine the cost of content, filament, and/or printers that 
the students/classrooms need to learn.   
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2 Literature Review 
3D printing is an extremely powerful technology. It will soon be considered to be 
competitive against traditional manufacturing due to its efficiency in waste and time.  3D 
printing has many applications, including family use, university use, and industrial use.  
At the scale of a family, they can create items such as jewelry and chocolate shaped in 
different designs. Schools can apply 3D printing from elementary education, all the way to 
university research applications. The general industry has the most applications for 3D printing. 
Overall, there are broad applications in the military, motor vehicles, appliances, and biomedical 
fields (such as dentures, prosthetics, and alternative human bone implants). This industry has a 
very strong growth outlook for the future, and will completely change manufacturing for the 
better (Admin, 2015). 
This project required thorough research of how 3D printers are used and sold as to 
determine the best sales audience. The methods that American companies use while valuable, 
cannot be assumed to smoothly translate to Chinese classrooms. Taking this translation into 
account along with information about how any Chinese schools currently use 3D printing 
technology will give insight as to what is to come for future use. When this information is 
applied to a customer basis that is interested in the technology a key factor to consider is how 
educated the customer is about the product. The companies that choose to educate their 
customers do so with a variety of techniques. It is a goal of this project to determine which of 
these techniques maximize the education of the customer and would be suitable to be applied to 
Liaoning Huge Technology Co., Ltd.  
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2.1 Basic Concepts of 3D Printing 
 3D printing in function is a manufacturing process that builds material in a layer by layer 
design to form a solid model. This differs from traditional manufacturing which either removes 
material (machine tooling, CNC machines, lathes, drilling) or from molding, which shapes 
material and requires a mold. The materials that are able to be constructed layer by layer have 
evolved over time thanks to new technologies that process material differently. While the 
function of these machines are different on a technical level, they still use the same fundamental 
process of building material one slice of the solid model at a time. 
2.1.1 Chronological History of Common Printers 
The initial form of “3D printer” was made to be the first type of additive manufacturing. 
This process was called “additive” manufacturing as it created the model from stock material as 
compared to traditional manufacturing which usually removes material from a stock material. 
The name ‘3D printer’ was given later as a more appropriate and less complicated name for the 
process. The first model was invented in 1981 and worked via a photopolymer that would harden 
to contact with a UV laser beam.  This process is known as stereolithography. This process was 
improved in 1984 by making the UV laser beam adjustable by digital code. This was renamed as 
stereolithographic apparatus (SLA) as it is a full machine that acts off of computer generated 
code. While initial printers were made to have the printing bed be on the bottom, over time 
methods with a raising bed that would appear to pull the model out of resin were developed as 
pictured below.  
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Figure 1 The SLA Process (Hipolite, 2014) 
 
In 1988, fused deposition modeling (FDM) printing was created with a function to 
extrude molten plastic layer by layer as it was cooling. This is the most commonly seen printer in 
today’s market and what most people would think of when they hear 3D Printer (Palermo, 2013). 
It is recognizable by its nozzle connect to a nearby plastic filament spool as pictured below. 
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Figure 2 FDM Model (Stokes, 2013) 
 
In 1992 a process called selective laser sintering (SLS) which shoots a concentrated laser 
into a powder to melt and fuse the powder into a solid was unveiled. This new technique offered 
a different type of medium to be able to be 3D printed which opens many more opportunities for 
use (Goldberg, 2014). Its operation is seen below. 
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Figure 3 SLS Process (Lee, 2012) 
 
2.2 Various Markets 
The market for 3D printing in China has had substantial growth since 2014 in terms of 
consumer grade printers. In regards to the consumer grade sales, there were 34,000 3D printers 
sold in 2014, along with 77,000 3D printers sold in 2015 (Hall, 2016). 
To determine what will be profitable in the upcoming market surge, it is a requirement to 
thoroughly know the customer bases for which companies should target. From an announcement 
made by the Chinese government, there is a new policy which states that 400,000 Elementary 
schools will receive an undisclosed number of 3D printers from 2015 to 2017 (Krassenstein, 
2015). This points out that the market is going in the direction of consumer level printers, and 
that there is growing need for 3D printers made specifically for the classroom environment. 
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The global market for 3D printers is increasing with all of the coming innovative 
applications. It is projected that the growth rate of global sales in the industry of 3D printing will 
increase to 27% compound annual growth rate. With $11 billion being spent in 2015, that means 
an estimated $26.7 billion will be spent by 2019 (Grunewald, 2016). A main factor in this 
increase is the new capability to use 3D printers in a mass production industry. The largest 
investment in this mass production application is from General Electric (GE) with their 
implementations of 3D printers making GE LEAP engine nozzles. The volume of output will be 
25,000 nozzles per year, making it a mass production process and the first test of 3D printing on 
this scale (Cotteleer, 2014). GE is currently implementing the technology on the LEAP nozzles 
so no official statistics to how successful they have been released. However, it can be interpreted 
from the statements they have published that they will be increasing production to 100,000 parts 
by 2020, which indicates that the 3D printing was successful and effective (General Electric, 
2016). There is still a market for 3D printing in schools in the US, however it appears that the 
monetary direction is going to be mass production and manufacturing.  
2.3 Existing 3D Printing Educational Strategies in the USA 
2.3.1 N2VBOTS 
NVBOTS, a 3D Printing company based in the USA, has been successful at training 
students at a primary school in the USA. Their teaching methods are as follows: after letting 
students experiment with their printers, they identify the students who seem to excel or have the 
most interest in the area. Then they ask those students to help train the others. NVBOTS also 
does not restrict what the students want to create with the 3D printers. They allow the students to 
make mistakes, explore, create and learn through that process.  
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Where NVBOTS excels is integrating 3D printing learning into the regular and familiar 
curriculums that the students are already immersed in. For example, in mathematics classes, 
NVBOTS asked students to design and create rectangular prisms, then the students used their 
mathematical knowledge to estimate the volume. In engineering applications, they printed board 
game pieces for the games they designed. Integration is key for NVBOTS, and they’ve been able 
to teach the students in a productive manner. (NVBOTS, 2016) 
From the other research, effective ways of training students and customers are creating 
short 2-5 minute videos on product usage showing them the benefits of the product. Also, finding 
out and analyzing the customers’ current struggles with learning will help create a better learning 
curriculum. (Kissmetrics, 2016) 
2.3.2  Ed Tech Magazine 
Ed Tech Magazine also had helpful resources on how schools are engaging the students 
with the 3D printing technology. They recommend that companies who want to teach their 
student customers can engage them by drafting models, creating files, creating prototypes, and 
adjusting and reprinting files until they get the desired outcome. Another way to engage students 
is to engage them in the whole 3D printing process, such as setting up and assembling printers 
right out of the box.  
Immersing students in the TinkerCAD and Sketchup was also effective (this let’s students 
create mock ups of the 3D printed products). TinkerCAD was usually for younger and less 
experienced students, while Sketchup was usually for older and more experienced students. 
Including the students in learning how to assemble and setup the printers is also a great way to 
increase their problem solving skills, and really incorporating them into the whole process. 
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Overall, the reoccurring best advice is to have the students who have excelled at 3D printing help 
teach other kids how to use the printers. Even the ones who haven’t excelled, but are at least 
interested, should be empowered to teach other students. 
The 3D printers can even be used in applications outside of technology. There was one 
example where students taking AP American History had to recreate Abraham Lincoln’s face 
from scans out of the Smithsonian. They took different scans from his inauguration and right 
before his assassination. Although this doesn’t sound like a scientific useful application, it helped 
immerse students in the history and link these scans to their studies. (Peterson, 2015) 
2.3.3 Makerbot 
Makerbot, a leader in 3D printing technology, also has valuable information on how to 
engage students with 3D printing. History classes have created historical figures from different 
eras using the 3D printers. They claim “that gave both student and visitors a different 
understanding of the past.” 
Makerbot said that schools are focusing too much of creating students who are “perfect.” 
The author said 3D printing helps students break out of this mold, make mistakes, and learn how 
to problem solve. 
Lastly, they said that 3D printing can help foster healthy competition. The author stated 
that eighth graders at a New York Middle School used 3D printing for race cars in a CO2 drag 
racing competition. The application of 3D printing was to create faster wheels, and they were 
able to effectively compete and learn using 3D printing. In these competitions, collaborations can 
also come into play, as well as learning about communication skills. (Caputo, 2015) 
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2.4 3D Printing in the Classroom 
3D Printers have the flexibility to be used in a variety of classroom subjects. This 
discussion will focus on the functional value of 3D printers in the classroom. The capabilities of 
a 3D printer vary from primary school all the way to higher education. At lowest levels, teachers 
can print parts which can be used as models by the student to investigate and gain a 3D 
perception. This has been demonstrated by a fifth grade science teacher who printed landforms at 
different stages of the landforms production (Scala, 2016). At medium levels students can print 
premade parts and have an understanding of the function of the machine. A product that exhibits 
this is a race car kit that allows students to 3D print parts to customize their vehicles (3-D 
Printing: Vehicle Engineering Class Pack, n.d.). At higher levels, students can create their own 
3D parts and print them to perform a function or help them better understand a concept. This was 
demonstrated by an art class at Rochester Institute of Technology where students had to make 
musical instruments from a 3D printer (Scala, 2016). The result of this project was a tunable 
ukulele that the students were able to play. 3D printers can also be used to help develop spatial 
understanding with students, in which this benefit is supplementary to the creation of parts and 
takes no extra specific design effort (Tomson, 2013). This spatial understanding is especially 
relevant in math courses when graphing functions and complex 3D shapes. One teacher of 
Calculus II found it difficult to draw or describe certain functions, but with this technology they 
were able to print accurate physical representations (Scala, 2016). 
2.5  Companies Involved in This Project 
2.5.1  Liaoning Huge Technology 
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 LHT is continuously expanding, and has a line of professional desktop 3D printers. Their 
most popular printer is the VIC 1B (pictured below Figure 2.4), which is a general FDM (fused 
deposition modeling) printer. The VIC 1B is an affordable printer, as well as being high quality 
for what its’ worth. The VIC 1B is a fast manufacturing printer that also has a high raw material 
utilization, strong accuracy, and can feed in a variety of mediums. This industrial printer has 
different applications such as military, motor vehicles, appliances, children’s toys, and a variety 
of university research applications.  
 
Figure 4 VIC-IB Printer (Admin, 2015) 
 LHT has other printers in their VIC line. They are the VIC-1E, VIC-1G, VIC-1A, VIC-
1D. They all have different specific audiences and purposes:  
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Figure 5 VIC-IE Printer (Admin, 2015) 
VIC-1E: A small desktop printer with flexible applications. This printer has simple 
installation, high precision to cost ratio, fast print speed, low noise, and has offline print modes. 
This printer is geared toward school and family use, as the printer is simple yet effective.  
 
Figure 6 VIC-IG Printer (Admin, 2015) 
VIC-1G- A medical device printer mainly used for printing prosthetics. It is a relatively 
personalized for medical application printing, which can also be used to create dentures (one of 
LHT’s most popular printing methods). Lastly, the 1G can also be used to create alternative 
human bone implants.  
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Figure 7 VIC-ID Printer (Admin, 2015) 
VIC-1D- This printer is used for jewelry making. This printer was specifically made to 
combat the challenges in making jewelry with complex geometries. Though, this printer is 
mainly used for general hand jewelry, and is not extremely accurate, but relatively effective. 
Using laser controlled oxygen molding, this printer is used mainly in the jewelry design and 
production process.  
 
Figure 8 VIC-IA Printer (Admin, 2015) 
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VIC-1A- This is a chocolate 3D printer which is used more for recreational and 
confectionary purposes. This is a convenient printer in which the chocolate is heated up and 
melted into the printer, which acts as the medium. This printer has a built in wireless network, 
the ability to play music (for entertainment purposes), high precision applications, and an 
“unlimited printing” mode in which chocolate can be continuously fed into the printer. The 
applications used with this printer are school teaching (at a basic level), family uses, as well as 
different food shops such as cake, coffee and personality shops.   
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The information about these printers was acquired through an informational brochure that 
was provided to the project group by LHT. Through a questionnaire sent to LHT it was 
determined that the most popular areas of selling for their printers are mainly in educational and 
medical settings.  
For education, they mainly focus on educational selling for schools and universities, 
mainly at the middle school and high school level. They want to move more into the educational 
training sector in order to train the students who use their printers how to use them, and 
hopefully inspire more students to go into the 3D printing sector.  
2.5.2 Tiertime 
Beijing Tiertime Technology Company is an innovator in the 3D printing industry in 
China and the greater Asia area. Tiertime states that they are Asia’s largest 3D printing solutions 
provider in the industry as a whole. They have managed to move into the United States market as 
well, although selling their printers under a different brand name. 
Tiertime’s previous name was “Beijing Yinhua Laser Rapid Prototyping and Mould 
Technology Company.” This company was founded by Yan Yongnian, the first person to 
research into 3D printing in China. Tiertime has been planted in the industry for over 20 years, 
and makes up a large portion of the 3D printing market. This information was found on 
Tiertimes introductory page on their website: http://www.Tiertime.com/about/introduction. 
Tiertime has cutting edge technology which has various uses in different industries. They 
have a large focus for applications in “aerospace, aviation, medical treatment, manufacturing, 
education, design and fashion.” They also have other focuses in different types of 3D printing 
such as “customized production, product sample design and model printing, product display, 
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market research, educational experience and DIY work practice.” Lastly, they produce their own 
filaments to be used with their 3D printers, which ensures that they work perfectly with their 
lineup of 3D printers. 
Tiertime has 3 major printers that are their most popular consumer products. They are the 
UP Mini 2, UP Plus 2, and the UP Box. Each printer has their own market advantages, but all of 
them are relatively easy to use and very portable. 
The UP Mini 2 is Tiertime’s premier product line geared toward the general consumer. 
It’s selling points are ease of use, compact size, and low price. The unique advanced features 
include air filtration (which is an excellent feature since some of the medium fumes can be 
toxic), an LCD touch screen, and convenient carrying handle. Its aesthetic will also appeal to the 
general consumer.  
The UP Plus 2 is geared toward designers. It can be used in the professional world since 
it is very high quality, has a high price/performance ratio, and it is relatively easy to use. It does 
not have a structure with casing, it’s printing surface stands out because it resists warping, and it 
has a minimalist frame. 
The UP Box is a printer mainly geared toward full professional use in industrial 
applications. It has a relatively large build volume compared to its’ size (8”x8”x10”), fine 
printing down to 100 microns, and full printing using ABS and PLA. This printer also has a built 
in HEPA filter, which filters out micro particles and the 3D printing fumes. It’s visual lighting 
print status is also a robust feature for busy workspaces.  
The information about these printers was acquired through an informational brochure that 
was provided to the project group by Tiertime. 
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Overall, Tiertime has a strong lineup for 3D printers for the Chinese market, as well as 
around the world. Their printers are highly regarded, effective, as well as simple to use and have 
a sleek aesthetic. Tiertime is a large player in the global 3D printing market.  
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3 Methodology 
3.1 Project Overview and Flowchart 
 
Figure 9 Project Flowchart 
Figure 9 shows an overview of the entire project process. This is a comprehensive 
overview from the initial stages of the MPQ, all the way through completion. 
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Major Steps 
Below are the major steps that the WPI team took to complete this project. Overall, this is a 
summarized bulleted list of the major steps. This includes the presentations, literature reviewed, 
and entities contacted to successfully complete this project. 
• Presented Introduction to LHT 
o Traveled to LHT to present our background knowledge of 3D printing 
o Proposed questions to learn about LHT’s challenges 
• Reviewed Literature Pertinent to the Challenges of LHT 
o Researched Immersive Education Options 
o Researched what competitor Tiertime was doing in the education field 
• Contacted Companies to Learn Their Strategy to The Same Challenges 
o Contacted Tiertime and set up a visit to their office 
o Learned about the ways Tiertime focuses on educating their customers 
• Contacted Students to Learn Their Strategy to Using 3D Printers 
o Contacted University of Science and Technology (Beijing) student for 
information about his 3D printing education 
o Contacted Beijing University of Chemical Technology graduate student for 
information about his 3D printing education 
Major Milestones 
Below are the major milestones that the WPI team followed to complete this project. Overall, 
this is a summarized bulleted list of the major milestones. This includes forming objectives, 
creating the education process, coming up with recommendations for LHT, finishing the final 
draft of the MQP report, and delivering recommendations to LHT. 
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• Form Specific Project Objectives Based on Challenges Faced by LHT 
o Created education based project objective based on LHT’s challenges with 
educating their customers 
• Created Education Project Process 
o Created a comprehensive education process outlining the whole implementation 
from reaching out to schools, to educating students on the basics of 3D printing 
• Created Recommendations 
o Created recommendations in the form of flowcharts and timelines as reference so 
LHT can implement their educational content 
• Drafted & Finalized Paper 
o Revised paper for grammar, content, and formatting 
• Delivered Recommendations to LHT 
o Delivered and sent LHT Recommendations from our paper 
Research Methods 
• Search Engine Research 
o Researched various topics using search engines 
o Focused our search engine research on effective ways to immerse students in 3D 
printing 
• Booklets & Pamphlets 
o Received pamphlets from both LHT and Tiertime, used this to determine 
background research of printer models and customer education 
• Leveraging Connections 
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o Connected with Beijing University of Chemical technology professor for insights 
into university education with 3D printing 
o Connected with University of Science and Technology (Beijing) student for 
insights into student learning 
• Company Visits 
o Connected with Tiertime through Professor Zeng to see their overall 3D printing 
business, and to inquire about 3Dprinting education topics 
Below is Figure 9 which is a visual and chronological review of our methodology. 
 
3.2 Contacting & Meeting with Liaoning Huge Technology 
To initiate contact with Liaoning Huge Technology (LHT), a translated message was sent 
to set up an in person visit with the company. When visiting the company with a generalized 
presentation of our knowledge of 3D printing, LHT answered specific questions that were 
presented to them regarding their current stance in the market. They also provided insight about 
what their most specific challenges were and how they could utilize the WPI team as consultants. 
Once they provided the answers, the goals of the project became more specific. 
LHT went through an overview of their 3D printers to give background information 
about them, such as how they worked and what potential applications they have. They presented 
the different printers and printing mediums that they have stored.  
After keeping in contact with LHT, we came up with standardized questions to ask them. 
The procedure for keeping in contact with LHT was to create questions or points of 
communication, then to send them to be translated by a Beijing University of Chemical 
Technology (BUCT) student. The BUCT student would then send them off to our contact at 
34 
 
LHT. When the BUCT student received a response, they translated the response and forwarded 
the relevant information. 
3.3 Contacting other 3D Printing Companies in China 
First, background research was conducted to find companies that want to contact 
(especially one’s that relate to training students about 3D printing). A set of generalized 
questions was created to ask companies, which can be seen in the results section. Once 
communication with a representative of the company had happened, they arranged a meeting 
with someone who could answer questions. Creating these relationships and contacts is 
important, as it enabled communication to the company for the future. 
Physical visits with the companies and contacts were arranged to get direct information 
about their place in the field of 3D printing. Seeing how other 3D printing companies worked is 
valuable to knowing the similarities and differences between LHT and these companies. 
3.4 Contacting University Professors and Students 
The WPI team contacted Professors and students at BUCT who were involved with the 
3D printing laboratory. The BUCT student connected the WPI team via email with the professor 
in the 3D printing lab. The BUCT student translated a set of questions, and the professor gave 
the WPI team a better understanding of how 3D printing in education worked at a Chinese 
university. 
After getting connected with his graduate student, the WPI students specifically focused 
on learning how they applied 3D printing in their education lab. The WPI students inquired about 
how BUCT teaches students to use the printers, and what qualifies a student to be able to use the 
printers. 
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The BUCT student also connected the WPI students with a student from another 
university (USBT) who is very knowledgeable about student 3D printer use. The USBT student 
was asked directly what types of applications USBT student used the printers for, and how 
USBT student learned about 3D printing. 
3.5 Education Process 
 A process to guide LHT on how to contact and educate customers was created to address 
the company's main problems. The process was made in the form of a flowchart that has multiple 
pre-defined processes to make for one main simplified flow chart that works as a functional 
summary of the whole process. A look into each individual pre-defined process will specify the 
function of each of the processes. The pre-defined processes are color-coded and/or can be 
identified by the titles of the blocks on the first flowchart and the titles of the following 
flowcharts.   
The flowcharts shapes are defined as shown below: 
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Table 1 Flowchart Step Definition 
 
3.6 Review of the Key Methods and Concepts Used for This Project 
3.6.1 Data Collection  
There are a vast variety of methods used to collect either qualitative or quantitative data. 
It is usually a mix of these methods that the most valuable information is acquired. These 
methods need to be picked carefully as they should be reflective of what they are to be used for. 
Characteristics to keep in mind include how expensive the method is, how much time it takes, 
how well trained gatherers must be, if incomplete data is still usable, how bias may impact data, 
and what volume of data is desired. One method for collecting data is surveys, this method can 
return in incomplete data or biased data. They can also be used to quantitatively collect 
qualitative data, enabling a statistical analysis for the data. The method of interviewing, 
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depending on the scale, can be exceedingly costly as it relies on well trained staff to discuss in 
depth questions and answers. This deep exploration of answers is helpful to fully covering 
material that needs to be discussed. Depending on the size of the staff it can also take a long 
amount of time to perform an adequate number of interviews (Westat, 2002). 
The information that was used was in the majority answers from asking students, 
professors, and companies survey style questions (without discussion) about how they use their 
3D printers in classrooms and how they educate their users. There are a few statistics that were 
collected regarding the number of schools in select parts of China, which was collected through 
web searches. Should more of the answers have resulted in material that was usable content, an 
interview would have followed. However, the lack of an implemented system means that there is 
not much data to be collected. 
 Should an implemented system be the subject of this project however, proper data 
collection would be essential or evaluating the existing system. The main method of data 
collection that could be used in this project with an implemented system are sample surveys 
(Metcalf, 2016). The sample surveys would be sent to customers after they received educational 
material from LHT. The survey could rate the quality of the education, give a section to provide 
specific critiques of the material, and determine if it was successful in educating the customer 
how to use the product. This survey would contain quantitative and qualitative data with the 
source of all of the data being the customers. The rating could technically be either qualitative or 
quantitative depending on how it was implemented, however it is likely to be a quantitative 
rating scale. Determining if the material was successful can also be a quantitative section as it 
could measure in total how many customers it did and did not work for. The material critiques 
would have to be qualitative as they need to include specific open ended responses.  
38 
 
Assuming that there would be another set of surveys sent after a change in the process 
was made such as removing a bottleneck in the educational process (tests too difficult, too much 
material for the objective) and the educational material was refined to follow the critiques 
previously received, an experimental comparison could be conducted. This comparison would 
use both changes at once. The standard approach for experimentation is to change one dependent 
variable at a time, however this process is non-exhaustive and would mean that a flawed 
educational material or process would have to be used (Grigorenko, 2014). This method would 
give the customer the most value for their money as it would fix and sell known errors in the 
material and process. 
3.6.2  Process Design and Evaluation 
3.6.2.1  Supplier, Input, Process, Output, Customer 
For the process design, there were main objectives that had to be met. Finding a way to 
educate the customer was a main objective of the project. This objective and others were met by 
creating the main process of “How to Educate Customers While Getting Feedback to Improve 
Educational Material”. This process is large and overwhelming in the form of a flowchart so in 
that form it is broken down into multiple flowcharts with the use of pre-defined processes. To 
state the process by the main flowchart containing all of the pre-defined processes it would be as 
follows: 
1. Start 
2. Make Reference Material About Operations Specific to Each 3D Printer and Software 
3. Contacting New Schools Interested in 3D Printing Education Reference Material 
4. Teachers & Students Review the Reference Material 
5. Teachers Sending Feedback about the Reference Material to LHT 
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6. LHT Keeping in contact with current schools to continuously Enhance the Curriculum 
The process then feeds back into the 3rd step as to continue finding new schools and 
distributing information. 
The main design was inspired by the use of a SIPOC analysis of how LHT makes and 
ships the printers/material and how customers would use the educational material. SIPOC stands 
for Supplier, Input, Process, Output, and Customer. These names become column headers for a 
table that uses the headers as labels to create an overview of the process. A SIPOC diagram is 
usually used to analyze the relevant elements in system in regards to process improvement. The 
results from this analysis can be used to decide how to improve the process of the system, but 
also which elements are in or out of scope of the project and also make clear how the system 
flows (Simon, 2016). To make clear and understand the flow of the system a SIPOC diagram 
from the perspective of LHT and from the educational customer was generated. 
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SIPOC of LHT Production of 3D Printer 
Supplier Input Process Output Customer 
 LHT 
 3D Printer 
Customer 
 Raw Material 
Distributor 
 
 Customer 
Order 
 Generates 
Feedback 
 Order Printer 
Parts 
 Assembles 
Printer 
 Test Printer 
 Package 
Printer 
 Ship Printer 
 Customer 
Receives 3D 
Printer 
 
 3D Printer 
Customer 
 
Table 2 SIPOC of LHT Production of 3D Printer 
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SIPOC of Educational Customer using 3D Printer Educational Material 
Supplier Input Process Output Customer 
 LHT 
 3D Printer 
Customer 
 Educational 
Material 
Sources 
 Educational 
Material 
Received by 
Customer 
 3D Printer 
 Customers Use 
Educational 
Material 
 Customers 
Learn How to 
Use 3D Printer 
 
 3D Printer 
Customer 
 
Table 3 SIPOC of Educational Customer using 3D Printer Educational Material 
 
 The overview that was provided by defining these processes helped showed the inputs 
required, the outputs of the systems, and even more helpful the order and flow of the process. 
With the order and flow of the process figured out making a flowchart process seemed like the 
simplest method to developing a solution that fits in an education system to their sales process.  
The SIPOC diagram for educational material revealed the potential that the customers 
could return feedback based on the material that they may have found challenging or that they 
found was the most helpful. Receiving feedback from an educational customer such as a school 
with a classroom, a professor with a research team and colleagues, or an on campus machine 
space versus a single hobbyist customer will yield a higher number of people to give feedback 
about the material. This feedback will be helpful to shaping the offered educational material 
ensuring that it is easy to follow, but complex enough to give a successful understanding. 
3.6.2.2 Systems Thinking 
 The process created in this project to educate customers would not have been possible 
without systems thinking. Systems thinking is a management tool that investigates the entirety of 
a system and how the all of the components of the systems may interact with one another (Tate, 
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2009). This perspective can identify potential problems, such as a redundant process which 
would be wasteful and should then be cut out of a system. Using systems thinking a potential 
problem was identified as well as potential for that problems solution in the process to educate 
customers. 
The first step used in identifying the system was that it would be an open system that 
would be open to customers for the transaction of educational materials (McNamara, 2006). This 
thought is continued into the depths of the process when the educational material would be 
critiqued and LHT would be given the feedback about it. This would also be considered open as 
there would be no limit to the amount of feedback they would accept.  
The problems that were caught thanks to systems thinking is the actual implementation of 
education material. Many other companies are able to perform in person demonstrations to 
individual school classrooms to teach students and teachers how to use their products. LHT 
however is a small startup with about 20 total employees, making a marketing approach that 
relies on a traveling employee not very realistic. This meant that the educational material had to 
be changed to text, pictures, flowcharts, or videos. These forms of media are still insightful as 
directions given towards each individual machine will make them much easier to use than the 
generic directions that can be found online. This tutorial type of instruction for the machines 
makes for a solution that can make LHT competitive in educating customers.  
3.6.3 Supply Chain 
A supply chain is following of all of the steps for how goods are produced and distributed 
(Rouse, 2013). This can be used as a tool to determine the flow of specific materials, processes 
of products, methods for ordering by the customer, and methods of delivery to the customer. The 
chain aspect of a supply chain is usually an arrow point towards the following step. However, 
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these arrows can represent more than just the flow of product. Information flow is key to 
identifying what method the process uses for replenishment. 
 
 
Figure 10 Standard Supply Chain 
The figure above displays the standard supply chain. The alternate flow of product and 
information will lead the number of customer purchases to ultimately lead to the number of raw 
materials purchased. There is a delay between this period as it takes time for each step to 
complete before the request can go to the next step, repeating until it reaches the end. The 
information is then turned into product which will eventually fulfill orders that were placed. 
Methods for estimating how much product needs to be ordered in advance to the order are a 
common technique as to not require a shortage of product. Alternatives to this approach are to 
minimize production to the exact amount as to avoid over productions costs which include 
production cost and inventory costs. 
This project falls between the area between the retailer and the customer. Mainly, this 
involves both the product flow as well as the information flow. The educational process that has 
been created involved LHT contacting schools, and once a school accepts, the product (3D 
printers and educational material) flow from the retailer to the customer (schools). The schools 
can then pass the educational information and feedback to LHT, in which LHT can then improve 
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their educational content in the future. They can also resupply the schools with more printers if 
need be, after the information has flowed back to LHT. 
3.6.4 Innovation and Entrepreneurship 
There are “3C’s” associated with the entrepreneurial mindset. They are Curiosity, 
Connections, and Creating Value. These 3C’s are the ultimate building blocks for entrepreneurial 
success. 
3.6.4.1 Curiosity 
Technology is accelerating extremely fast in today's world. A majority of our solutions 
today are going to be instantly obsolete tomorrow. Curiosity drives innovation, and allows us to 
see technological advances that were previously thought not to be possible.  
Curiosity will be especially important in our project because it will allow the project 
group to question the purpose of 3D printing in the market. Questioning the different 
applications of 3D printing, what advancements can be made, and how the project group can 
help LHT stay ahead of the competition with their education initiative will all factor in to 
applying natural curiosity. The project group will need to be questioning not only unique ways 
LHT can set up an educational process, but will also have to brainstorm and predict the 
advancements to this process that would evolve over time. Having this foresight will allow the 
project group to provide LHT with valuable insight and ideas into the future of educating their 
customers. 
3.6.4.2 Connections 
Thinking outside the box is a key component for entrepreneurship. Being able to think of 
new ideas by adding different twists on old ones in a new context is what ultimately drives the 
innovation of new ideas. Connecting different portions of information, creating new ties between 
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old and new ideas, and applying acquired knowledge to personal discoveries helps drive 
innovation forward. 
The project group will implement this in our project by thinking of ideas for LHT’s 
educational process. By taking what's already been done, but bringing it into a new context (such 
as how LHT will target and educate students in the Liaoning province), the project group will be 
able to be creative and bring unusual ideas to LHT.  
3.6.4.3 Creating Value 
Even with the most innovative solutions, if it’s not serving people and creating value, it 
wouldn’t be very meaningful. As students, engineers, and innovators, value needs to be 
constantly created for others. 
The project group will be combining our knowledge of engineering as well as our passion 
for innovation to collaborate with LHT and potentially help them bring their educational process 
into fruition. 
3.6.4.4 Creating Value for the Project Sponsor, Industry, and Users 
One way that the project group can create value is to do a comparison between other 3D 
printing company competitors in China, and what they’ve brought to the market compared and 
contrasted to LHT. Overall, the project group researched more ways that LHT can educate their 
customers, and created a process which they could implement. By researching new ways, the 
project group was able to brainstorm ideas to apply with the company. 
 
The project group also identified what the 3D printing market and its’ consumers need for 
customer education. Researching this area helped the team seek out potential opportunities for 
the project sponsor.  
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3.6.5 Customer Value Management  
It is beneficial to both the customer and the retailer to keep positive relationships with 
each other. A positive relationship will lead to more value for the customer and therefore more of 
a reason for the customer to continue being a customer for the retailer. Methods for creating 
value for customers usually involve cutting prices for that customer, however excessive cuts can 
make the retail company fail. The optimal solution is to provide value to the customer at no 
expense to the retailer. Providing high amounts of value for no cost is of course not realistic so 
an alternative approach can be to offer more than the competition. In this instance of the project 
this means the 3D printer selling company can sell material that instructs users how to operate 
the technology. This one-stop-shop will be convenient to the customer and thus give them value 
over the competition. For the other aspects of the process such as the customer providing 
feedback about the material other sources of value trade are possible. In this instance however it 
would be the customer providing value so a rebate or contest for a bigger rebate can be used as 
an incentive to customers to provide feedback and improve future material (increasing its value) 
(Mahajan, 2015).  
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4 Findings and Discussions 
4.1 Inputs from Various Sources & Comparison 
Below is a table of comparisons between LHT and Tiertime. The answers to the right of 
the questions were taken from questionnaires the project group gave to both LHT and Tiertime, 
in which they both returned succinct answers. 
Questions? LHT (Liaoning Huge 
Technology) 
Tiertime 
How do you find 
General customers? 
Exhibitions, media exposure, 
salespeople, networking 
Tradeshows, social media, SEO  
How do you find 
Educational 
customers? 
Exhibitions, media exposure, 
salespeople, networking 
Sponsor conventions, hold 
national competitions for 
students, training programs 
Why did you choose 
your location? 
Anshan, Liaoning Province 
There was no competition 
Beijing, Chaoyang District 
Graduated College in Beijing 
How do you educate 
your customers about 
using products? 
400 Hotline Services for 
aftersale support and product 
education  
Training program, Curriculum 
for teachers, Textbooks 
What kind of schools 
do you market 
towards? 
Colleges/Universities for 
professional education  
Elementary, Middle, High 
Schools 
Colleges and Universities 
 
Table 4 Comparison of LHT and Tiertime 
4.1.1 LHT 
LHT mainly finds their general customers through the same methods that they find their 
educational ones. Exhibitions, media, salespeople and networking are their preferred ways of 
reaching out to customers. As they progress as a company, they’ll be looking into other ways of 
promoting themselves.  
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They chose Anshan (Liaoning Province) as their home base because of the minimal 
competition in the Liaoning area. Choosing an area with minimal competition is beneficial since 
LHT can become key players in the 3D printing area within Liaoning.  
LHT educates their current customer by using 400 Hotline services. These are live 
hotlines which customers can call for aftersale support, as well as being able to ask questions 
about LHT products. LHT’s main struggle is figuring out effective ways to educate their 
customers on using their products. The 400 Hotline is a good platform to launch from, but it isn’t 
enough to educate their main customers, especially the students. Overall, they are focusing on 
more ways to educate students, which is the main purpose of this project. 
Currently, LHT is marketing towards colleges and universities. The purpose of targeting 
toward this sector is so LHT can educate them for 3D printing as a possibly profession, and get 
students interested in the subject at a university level.  
4.1.2 Tiertime 
Tiertime mainly finds their general customers through the different methods that they 
find their educational ones. Tradeshows, social media, SEO are the main ways they target their 
general customers, which is a very modern effort of targeting. As for their educational 
customers, Tiertime has many more targeting options compared to LHT. Tiertime works with 
Sponsored Conventions, they hold National 3D Printing Competitions, and provide training 
programs for their customers.  
They chose Beijing as their home base because the founder and colleagues graduated 
from school here, and felt like the familiar area would be the best starting space for their 
company. 
49 
 
Tiertime educates their customers by implementing training programs, providing 
curriculums for teachers, as well as providing textbook content for their students. Currently, 
Tiertime is marketing towards elementary schools, middle schools, high schools, colleges and 
universities. They are targeting a much larger audience for their printers, because they want to 
focus on planting 3D printing interest in all ages of education.  
From March 10-12, Tiertime debuted a 3D printing camp for K-12 students in Shanghai. 
On March 12th, they also held an ‘open to the public’ class. The summer camp was developed to 
work together with the existing school curricula. Tiertime’s goal here was to give these students 
the tools they need (3D Printers) in order to understand concepts through 3D printing that would 
otherwise seem abstract. The curricula that Tiertime provided were created based on different 
grade levels, from primary school, all the way to senior high school. A post covering the camps 
information can be found on the UP! Website at: https://www.up3d.com/?r=news&id=5 
 This is especially important to observe, because Tiertime has successfully run one of 
these education events. Eventually, LHT will want to be doing more of these events, so looking 
at the competition such as Tiertime is key in finding direction for these classes and events. 
4.1.3 Professors & Students 
General Information and Questions asked to a Beijing University of Chemical Technology 
Professor and University of Science and Technology Beijing Graduate Student 
 Professor Weimin Yang (a doctoral tutor) is the leader of Beijing University of Chemical 
Technology YingLan laboratory (Laboratory of Advanced Polymer Processing). Professor Yang 
received a bachelor’s degree, master's degree and doctor's degree from BUCT. He was also a 
postdoctoral researcher in the Yokoi Laboratory Center for the principles and equipment of 
polymer processing. 
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Professor Yang also contacted a University of Science and Technology Beijing graduate 
student who was able to provide more insight on the students’ uses of 3D printing. 
This section’s overall purpose was to identify if either professors or students have dealt 
with any educational pre-defined processes relating to 3D printing. From the answers that were 
given based off these questionnaires, it did not appear that there were any pre-defined processes 
at either BUCT or USTB. This information was helpful as general knowledge, especially seeing 
how both the BUCT Professor and USTB student both applied 3D printing. It was especially 
interesting to note that the USTB students seemed very self-taught, and his main object focus 
was sensor housing, which has many different applications in the engineering field. 
BUCT Professor of Interest 
How did you find the 3D printer you own? Exhibition, Websites 
What printers/type of printers do you have? FDM Printers, work with PLA and ABS 
What are your specific applications of 3D 
printing? 
Designing my own 3D printer, manufacturing 
parts for other professors  
What printer/kind of printer would you like 
to work with in the future? 
Metal, Selective Laser Sintering (SLS) 
What is your price range when considering a 
printer? 
￥10000-20000, equals to $1492- $2984 
What characteristics do you look for in a 
printer? 
Easy to use, High Precision, variety of 
materials 
Table 5 BUCT Professor 3D Printer Uses 
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USTB Grad Student Connection 
Type of printer? High Toughness Plastic or Metal Materials 
What would your uses be for the 
3D printer? 
Printing Enclosures (Sensor Housings), Decorations 
What characteristics do you look 
for in a 3D printer? 
Automated polishing/coating; Use as little material as 
possible without affecting product quality 
Where did you learn how to use a 
3D printer? 
Google, Baidu, Forums & Blogs 
 
Table 6 USTB Student 3D Printer Uses and Education 
4.2 Consumer Learning Strategies and Processes 
 The strategies to include 3D printers cannot be translated over from how they are used in 
American classrooms with no consideration to the different classroom dynamic. This will 
include understanding what a traditional Chinese classroom is like. From additional research it 
appears that Chinese classrooms have a front of the teacher that instructs the class on topics 
without question or doubt. This type of instructional learning can be helpful for memorizing the 
operation of a machine for one specific piece. A straightforward approach of unprompted 
experimentation seems to be out of place in this classroom environment. The role of the teacher 
may do best at instructing students on how to print different structures and their design features 
that make them unique so that if the students encounter them in modeling they understand how to 
print them. Fortunately, there are classrooms in China that have already implemented 3D printers 
into their curricula to not only teach how to print, but how it can be used as a tool to help 
students learn. While not as much may be known as how they taught the students, what they are 
able to do in the classroom is telling of the high level of instruction that the students have. 
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 Beijing No. 24 Middle School purchased six 3D printers in 2016 for use in an art class. 
Students were taught to use the printers in groups. After sufficient unspecified training the 
students were then allowed to create and print objects on the 3D printers. Some of the items 
created include vases, phone cases, and snail ornaments (贾晓燕, 2014).  
 Qinhuai District unveiled a plan for all of its 20 primary and secondary schools to 
incorporate a class dedicated to 3D printing. This class would start with an introduction and 
understanding of CAD software which would eventually shift to printing those models out. This 
class purpose seems to be an outlet for design and creativity. There is mention that before any of 
the students would take the class that they teachers would first go through proper training of how 
to use CAD software and how to operate 3D printers (钱红艳, 2014). 
 
Figure 11 Students Examining Each Other Creations (钱红艳, 2014) 
Shanghai has a 4th and 5th grade level course that is a design project. The objective of 
the project was to spark creativity among the students to see shapes in new ways such as 
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investigating examples of a round triangle (ice cream cones, mountain peaks). The project can be 
broken down into five sections and is explained by the table below.  
Implementation 
Phase  
Outline Content Description Actual situation 
dimensions 
Stage 1  Case Study Master the software tools 
through cases, establish 
initial spatial thinking 
Virtual imitate 
Stage 2 Take photos Create a virtual model 
through physical photographs 
From the entity to the 
virtual 
Stage 3 Physical 
modeling 
Build a virtual model through 
the observation of small 
object 
From the entity to the 
virtual 
Stage 4 Imaginative 
modeling 
Students can build the model 
of their thoughts. 
From imagination to 
virtual 
Stage 5 The creation of 
the actual model 
Through imagination, build a 
virtual, 3D printer to create 
their thoughts. 
From the imagination, 
virtual, to create 
entities 
Table 7 Five Stages of Design Project (Yang, 2013) 
The teachers at this school continue discussing how the 3D printers can be used for arts, 
science, conceptual, and practical classes. Art was based around creating art pieces that were 
beautiful and high quality. Science focused on creating prototypes to test the properties that they 
learned in the classroom. Some examples of this include creating bridges and using mechanics to 
calculate their strength. A conceptual class idea was to have a class based around inventing a 
new product or even putting two products together after modeling both of them and then printing 
them together as one functional model for students to demonstrate. The final class discussed was 
a practical class based on designing everyday objects that could break or go missing. The 
directions for the students would be to “observe the function, design it, print it, use it, and be 
successful!” 
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Figure 12 A Student Designing a Model to Be 3D Printed (Yang, 2013) 
 
Figure 13 A Pair of Plies That A Student Made (Yang, 2013) 
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4.3 Market Analysis and Assessment for LHT 
 In early April of 2015 the Chinese Government made an announcement of a new policy 
that ensured the purchase of 3D printers to all of the primary schools in China by the end of 2016 
(Krassenstein, 2015). The government mandated raise in demand for all of the primary schools is 
a promising target market audience as the most urgent target market audience. Keeping a pace 
selling printers to the schools of the students that would be bringing their knowledge of the 
function of 3D printers will be a fair method to keep up with the evolving market.   
School Type # of Schools # of Students 
Undergraduate Education 116 247,510 
Regular High School 415 231,520 
Regular Middle School 1,533 335,469 
Regular Primary School 4,429 357,346 
Table 8 Statistics of the Liaoning Province Schools & Education (Department of Education Liaoning Province, 2015) 
Lioning Province contains many more regular primary schools compared to the other 
type of schools. The province contains 4,429 primary schools and 357,346 students. From this 
set of data, primary schools are a prime target for 3D printing education because of the large 
potential reach, as well as potential to get students interested at a young age.  
Getting students interested in 3D printing at a young age is vital because they can carry 
this education and interest through the rest of their schooling. Primary schools are a great target, 
because LHT can also adapt and create more 3D printing content as the students advance through 
their schooling years. Once students are interested in a young age, they will be extremely 
accustomed to 3D printing as they grow older, and it would be much easier for them to break 
into the 3D printing field. 
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4.4 Education Process 
Easy to read flow-diagrams were the best choice for the process design since the 
information can be conveyed easily and can have expanded sections for a more in depth 
understanding of the whole process. Visually, it makes more sense to use a flow chart, since 
these are all somewhat chronologically step by step for each school LHT would be working with. 
If LHT wants to customize these processes, it will be easy to do so, since the flowcharts are able 
to be easily changed as they are simplified to such a basic level. 
 
Figure 14 Process for Educating Customers 
Above is the overall process for LHT’s proposed education flow chart. The colored pre-
defined processes are broken down further in the following subsections. This overall process is 
how LHT will reach out to schools, provide 3D printing review material for schools, receiving 
feedback from teachers, and continuing to keep in contact with schools.  
Step 1: Make Reference Material 
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LHT needs to create reference material for their 3D printers, including content that 
provides great learning value to their customers. These pieces of content need to be easy to 
follow and understand, relatively simple, and relatively short. Content that works best are easy to 
follow diagrams, text based instructions, and video tutorials walking a student or teacher through 
a process. 
This content is up to LHT to create and distribute among their customers (generally 
through a website or cloud based option, or a memory device contains the files). Simple 
distribution is key to accessibility of the information to the customers. The content would also be 
specific to LHT 3D Printers making it easy to follow for inexperienced customers and even 
experienced customers as new sensitive technology can be difficult to learn.  
CAD software can be challenging to use as well for inexperienced customers, so a 
recommendation to free or cheap CAD software along with a tutorial service (not necessarily 
made by LHT, but one that is effective to teach CAD) would also benefit customers greatly. 
Step 2: Contact New Schools 
Contacting New Schools (in this pre-defined process) can be referenced in Figure 4.1 
below.  
Step 3: Review Material 
Reviewing Material (in this pre-defined process) can be referenced in Figure 4.2 below. 
Step 4: Send Feedback 
Sending Feedback (in this pre-defined process) can be referenced in Figure 4.3 below. 
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Step 5: Keeping Contact 
Keeping in contact with school is vital for LHT to continue their teaching efforts. As each 
set of students gets trained using 3D printers, LHT would continue to build interest levels for 3D 
printing. Having more advanced content material in the future is very important. LHT also needs 
to be prepared to train each year of students, as this is a continuous process overall. 
Theoretically, starting the training at the students’ first year is important so LHT can build 
student interest during the duration of their schooling.  
 
Figure 15 Contacting Schools 
This pre-defined process is focused on how LHT contacts potential schools for interest in 
the 3D printing educational material. This is the red pre-defined process box in Figure 13. After 
this pre-defined process is completed, LHT would move on to the next step in Figure 13. 
Step 1: Contact Potential School 
LHT needs to reach out to schools that it’s identified that would fit their criteria for their 
school program. Once a connection has been made, LHT can provide information on the value of 
3D printing in education to the schools. 
Step 2: Is School Interested 
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 If the school does not show interest, LHT would continue to Step 3. If the school does 
show interest, LHT would continue to Step 4, while also continuing to contacting more schools 
in the area. 
Step 3: Search for Another School 
 LHT would continue searching for other schools in the area for potential 3D printing 
curriculum interest. After searching for and identifying more schools, they would then return to 
Step 1.  
Step 4: Distribute Material of Interest 
 LHT would distribute the 3D printing content to the schools. Depending on the type of 
media, LHT needs to have enough so that all students have unlimited access to the content.  
Step 5: Return 
 The process now returns and moves on the next step in Figure 4.0.  
 
Figure 16 Teachers and Students Review Material 
In this pre-defined process, the overall goal is for teachers to fully immerse students in 
3D printing, and for them to pass a test without any help from teachers or other students. Once a 
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student passes the test, they show their proficiency in the basic subject field. Overall, immersive 
hands on learning is more effective than textbook based learning where applicable. Building a 
curriculum around hands on learning is especially important when using a physical machine like 
a 3D printer. Lastly, giving the students an incentive to freely use the printer on their own after 
they pass the test is an effective way to drive the students toward success.  
This is summarized by the blue pre-defined process in Figure 13. After this pre-defined 
process is completed, the next step in Figure 13 would be initiated. 
 
Step 1: Teachers Involve Students 
 Teachers need to be involving students in all steps of the 3D printing process. If students 
are immersed in the whole 3D printing process, they will be able to fully learn and be invested in 
gaining an understanding of 3D printing as a whole. Teachers will help students set up the 3D 
printers out of the box, install and use the software, using and operating the 3D printers, as well 
as prototyping final products.  
Step 2: Testing Students 
 Students will be tested for comprehension of 3D printing a premade part. Students are not 
allowed any help from the teacher, and they have to progress from the very first step, to the very 
last step in the 3D printing process.  
Step 3: Students Passes Test (Decision) 
Once a student takes a test, they have to move on and evaluate the challenges they had on the 
test. 
Step 4: Student Evaluates Challenges (Yes/No) 
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Students need to answer these questions: 
What could the student have done better for understanding the content? 
  >LHT needs to communicate to students what works and doesn’t for the students 
 What could LHT have done better for helping the students to understand the content? 
  >LHT needs to improve upon what they need to do better, and test new methods 
 What was the student’s biggest challenge throughout the whole process? 
  >LHT needs to pinpoint student challenges and seek to make students understand 
If the student passes the test, they proceed to Step 5. If the student does not pass the test, they 
return to Step 1. 
Step 5: Students Earns Ability to Use 3D Printer 
Once the student gains proficiency in the basic area of 3D printing, they are able to move 
on and experiment with their own 3D printing. Students are able to move on to more advanced 
topics, like printing complex pieces, designing their own prototypes, and ultimately getting 
creative.  
Step 6: Return 
 The process now returns and moves on the next step in Figure 4.0.  
62 
 
 
Figure 17 Teachers Collect and Send Feedback 
This pre-defined process is focused on how collect and send feedback to LHT regarding 
students’ self-reflections. This is the green pre-defined process box in Figure 13. After this pre-
defined process is completed, LHT would move on to the next step in Figure 13. 
Step 1: Teachers Collect Feedback 
Teachers compile all data from “Step 4: Student Evaluates Challenges (Yes/No)” in 
Figure 4.2. Once they have the feedback from the students, they are able to analyze this data, and 
sort it into common subject. The teachers then move on to Step 2. 
Step 2: Teachers Compile Common Mistakes 
 Once teachers have sorted their feedback from the students, they would start recognizing 
patterns and/or trends in the data. Overall, they would figure out what are the most common 
mistakes that students are making. Teachers need to make the current students aware of their 
most common mistakes, so they can learn how to avoid them.  
Step 3: Teachers Send Feedback 
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 Once teachers have compiled all of the data in Step 1 & Step 2, they will pass on their 
findings to LHT.  
Step 4: LHT Analyzes Input 
 Once LHT receives the data, they would do a similar analysis as the teachers have done. 
LHT would also start recognizing patterns/trends in the data. They would update their provided 
content to better fit the student's needs, and figure out what LHT themselves can do better to 
provide students with the best education that they can receive. 
Step 5: Return 
The process now returns and moves on the next step in Figure 4.0.  
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5 Recommendations & Concluding Remarks  
5.1 Implementing the Educating Process 
By following the education flowcharts in section 4.4, LHT will have a backbone to 
implement their education strategy. They will need to create their educational content before 
implementation in their strategy. Creating the first iteration of their educational content will be 
the most challenging step, as future iterations will be improvements on the original content. 
In implementing this education process, it’s best if LHT sticks to a strict schedule for the 
implementation. For example, a timeline that is seen below is key: 
Months 0-1:  Choosing a Target Audience, Creating First Drafts of Educational Content 
 In the initial months, LHT needs to focus on creating their first drafts of their educational 
content. Having a rough outline of how they will lead each student through the 3D printing 
process from start to finish will allow them to start to flesh out the content step by step.  
 Choosing a target audience during this time is also key. LHT will create its’ content 
based on its’ target audience. If they choose Primary Schools, their content will have to be 
geared toward a younger audience. Therefore, the content will have to appeal to children in the 
Primary School age range. Similarly, if they choose to target high schools, the content will have 
to be geared more toward the older teenage audiences.  
Months 1-6: Contacting Schools/Institutions, Form Final Drafts of Content  
 During this timeframe, LHT will have to work quickly to contact possible schools in the 
area that would be interested in the 3D printing content. Contacting schools closest to their area 
in Anshan would be a best first step, since they will be able to have more hands on contact for 
the testing phases of the content. 
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 This is also the timeframe in which they would need to come up with final drafts of their 
3D printing content. Working closely with schools that have accepted LHT’s offer, they can start 
steering their content in the correct direction before they finally distribute the first round. Once 
the final drafts of the content are created, LHT and the teachers of the accepted schools can 
review the content together to analyze what might work, and add final touches to the content. 
Months 7-12: Offer Material To Schools, Start Implementing Educational Content  
 After roughly half a year, LHT will need to start implementing their educational content 
and plan within the schools. Offering the material and implementing it alongside the other school 
curriculums is important. It is important to note that LHT will need to work closely with the 
teachers through the first round of their educational content rollout. They will have to train the 
teachers how to use the 3D printers, as well as understand the content that LHT provides. 
Eventually, teachers will ultimately be the one’s guiding students through the 3D printing 
process, so the training of these teachers is necessary.  
Months 12-36: Ask For Feedback on Educational Content, Improve Content as Needed 
 After LHT has implemented their educational content in the schools, they will need to 
follow the steps outlined in section 4.4 on collecting feedback. As they roll out their educational 
efforts to different schools, they will need to go back and improve their previously created 
content based on this feedback. Continuous improvement is required to create the best learning 
experience for their students.  
Bottlenecks in the Process 
The most apparent bottlenecks in these processes outlined in section 4.4 are the sections 
that loop. There are a few bottlenecks, as outlined and described below: 
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>Contacting Schools: 
The apparent bottleneck here is if schools keep turning down offers from LHT, they will 
be stuck continuously contacting schools that are not interested. There would be a few steps to 
go if this happens. For example, LHT would need to reevaluate the perceived value that they are 
providing to these schools. If the schools do not see the value, LHT needs to make this very 
apparent and visible. Also, LHT could redefine how they identify schools that would fit into their 
education program, so they’d be targeting the correct one’s in the future. 
>Teachers and Students Review Material: 
The apparent bottleneck here is if a student continuously fails the 3D printing test, they 
will have to retake it again and again. The solution for this is for both teachers and LHT to find 
out where students have lapses in understand, and try to fill in those gaps. Therefore, once 
students gain an understanding of the overall process, they will be able to pass the test, and earn 
the ability to use more advanced 3D printing options. LHT might also have to change or adapt 
the test to student’s needs, especially if the test proves to be too challenging for a majority of 
students. 
 
5.2 Project Limitations and Future Research Directions 
The main goal of this project was to create a process for 3D Printing startup Liaoning Huge 
Technology Co., Ltd, which is founded on the sustainable identification and education of 
customers. Additional goals were to integrate 3D Printing with familiar subjects (Math, Science, 
Art, etc.), ensure compatibility with the way Chinese curricula are structured and taught, 
determine specific market audience, contact other companies to investigate their methods for 
educating customers, and contact Chinese students and professors that have used 3D Printers.  
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The main goal of this project has been met, evident by the education process. The other goals 
were also met in the formulation of suggested materials, research about the population of schools 
in the province of Liaoning, information and comparison with Tiertime, and the answers from 
the graduate students and the BUCT professor. 
This project had limitations from a variety of sources. The biggest limitations were the 
obstacles created by the language barrier. The language barrier made it impossible to conduct 
research for some topics. With the help of an appointed BUCT partner the project group was able 
to get information about Chinese classrooms as well as statistics about schools. The partner was 
appointed a few weeks into the seven-week project so time to collaborate with the partner was 
limited as well. The language barrier made communicating with the project group sponsor 
Liaoning Huge Technology Co., Ltd, scarce. The project group was only able to communicate to 
the company with the use of the student. 
The second biggest limitation to this project was internet accessibility. Due to the language 
barrier it was unknown to the group that a Wifi modem was available upon request in our room, 
enabling Wifi on campus. Before this time was wasted commuting to off campus locations to 
obtain Wifi. There were also numerous times in the middle of the work day and for a few days 
after the start of a new month that the on campus Wifi would be unavailable to use. This also 
caused necessary commutes to sites with Wifi to conduct research and gain access to project 
documents. 
The third greatest limitation was the distance to the project group sponsor. The company is 
located 419 miles (674 km) away from where we were staying in our dorm. This limited the 
project group to only being able to visit and meet with the company one time during the project 
duration. With this limited number of interactions there were not many opportunities to directly 
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communicate with the company employees which is the most successful method of 
communication when translation is necessary as text can sometimes lose meaning along with 
delayed responses.  
The fourth greatest limitation was the cultural difference in the traditional classroom setting. 
Chinese classrooms have a majorly different environment regarding teacher student 
relationships. In America students are encouraged to ask questions and openly discuss topics that 
they do not understand where as in China it is an environment of memorizing what the teacher 
states. It is much less interactive and is straight forward.  
The final limitation was entering a business market with a foreign culture. The culture of a 
consumer basis has a big impact on how the market can respond to a product. On top of that 
when you are in a new country with new culture, it is difficult to know how political or 
socioeconomic factors will impact the market. 
Future research directions include specific content creation and determining the best source 
of media to deliver the educational material. There would need to be an emphasis on 
implementing the process as well and possibly using surveys data to determine optimal sources 
of media. Specific content can also represent specific customer needs, which was not able to be 
addressed in this project as a general process could be applied to any level of school which was 
an assumption that was necessary for this project. 
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6 Reflections 
6.1 Design in The Context of the Project 
 The process created in this project has the goals of identifying a customer, approaching 
the new customer with a created good (education material), delivering the good, receiving 
feedback about the good, improving the good, and then continuing the process at the point of 
approaching the new customer. This process was created by the use of two design tools; SIPOC 
and systems thinking.  
6.1.1 SIPOC 
For the process design, there were main objectives that had to be met. Finding a way to 
educate the customer was a main objective of the project. This objective and others were met by 
creating the main process of “How to Educate Customers While Getting Feedback to Improve 
Educational Material”. This process is large and overwhelming in the form of a flowchart so in 
that form it is broken down into multiple flowcharts with the use of pre-defined processes. To 
state the process by the main flowchart containing all of the pre-defined processes it would be as 
follows: 
1. Start 
2. Make Reference Material About Operations Specific to Each 3D Printer and Software 
3. Contacting New Schools Interested in 3D Printing Education Reference Material 
4. Teachers & Students Review the Reference Material 
5. Teachers Sending Feedback about the Reference Material to LHT 
6. LHT Keeping in contact with current schools to continuously Enhance the Curriculum 
The process then feeds back into the 3rd step as to continue finding new schools and distributing 
information. 
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The main design was inspired by the use of a SIPOC analysis of how LHT makes and 
ships the printers/material and how customers would use the educational material. SIPOC stands 
for Supplier, Input, Process, Output, and Customer. These names become column headers for a 
table that uses the headers as labels to create an overview of the process. A SIPOC diagram from 
the perspective of LHT and from the educational customer was generated. 
 The overview that was provided by defining these processes helped to understand the 
inputs required, the outputs of the systems, and even more helpful the order and flow of the 
process. With the order and flow of the process figured out making a flowchart process seemed 
like the simplest method to developing a solution that fits in an education system to their sales 
process.  
The SIPOC diagram for educational material revealed the potential that the customers 
could return feedback based on the material that they may have found challenging or that they 
found was the most helpful. Receiving feedback from an educational customer such as a school 
with a classroom, a professor with a research team and colleagues, or an on campus machine 
space versus a single hobbyist customer will yield a higher number of people to give feedback 
about the material. This feedback will be helpful to shaping the offered educational material 
ensuring that it is easy to follow, but complex enough to give a successful understanding. 
 
6.1.2 Systems Thinking 
 The process created in this project to educate customers would not have been possible 
without systems thinking. Systems thinking is a management tool that investigates the entirety of 
a system and how the all of the components of the systems may interact with one another (Tate, 
2009). This perspective can identify potential problems, such as a redundant process which 
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would be wasteful and should then be cut out of a system. Using systems thinking a potential 
problem was identified as well as potential for that problems solution in the process to educate 
customers. 
The first step used in identifying the system was that it would be an open system that 
would be open to customers for the transaction of educational materials (McNamara, 2006). This 
thought is continued into the depths of the process when the educational material would be 
critiqued and LHT would be given the feedback about it. This would also be considered open as 
there would be no limit to the amount of feedback they would accept.  
The problems that were caught thanks to systems thinking is the actual implementation of 
education material. Many other companies are able to perform in person demonstrations to 
individual school classrooms to teach students and teachers how to use their products. LHT 
however is a small startup with about 20 total employees, making a marketing approach that 
relies on a traveling employee not very realistic. This meant that the educational material had to 
be changed to text, pictures, flowcharts, or videos. These forms of media are still insightful as 
directions given towards each individual machine will make them much easier to use than the 
generic directions that can be found online. This tutorial type of instruction for the machines 
makes for a solution that can make LHT competitive in educating customers.  
6.2 Discussion of Constraints Considered in The Design 
A constraint of working with Liaoning Huge Technology Co., Ltd, is that the company is 
a small startup company that has not established themselves in the market yet. This economic 
constraint means that there are some methods which they cannot feasibly perform to remain 
competitive. One example of this is the camps hosted by Tiertime. LHT could host a small group 
with a tight cluster at their office, which while still valuable is not very competitive on a large 
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scale meaning that Tiertime could host these conference anyone across China while LHT is 
restricted to their office building. The size of the company was able to be overcome for most 
problems as alternatives could be formed that wouldn’t rely on resources and branding. An 
example of this is how material will be cheaper for the customer in the long run by selling video 
or text material instead of having a traveling employee introduce the material. However, the 
issues of outreach and holding large conventions cannot be overcome as of yet. The fact that 
there was no implemented system also constrained the project group to have to invent a 
completely new process based on other businesses successful strategies and scaling it to be cheap 
enough to have a reasonable startup cost (publishing educational material).  
A social constraint is also applied to this project in that the deliverables of educational 
material to teachers and students must match the type of classroom dynamic that is traditional in 
China. This constraint eliminated many of the American learning styles of asking questions and 
leading from the bottom up. The material must be teacher driven as to not make the classroom 
dynamic uncomfortable when the students are already being introduced to a brand new 
technology. We were able to overcome this constraint in the design for this process by 
confirming the logistics that the teacher would still control the instruction of the information, 
meaning that the teachers will be able to stay lead of the class when using this process. Any of 
the critiques would fall onto the material alone by the students and not the teacher. 
A final constraint would be acclimating to the culture as the project group only had 7 
weeks to gain an understanding of the differences that were not otherwise able to be understood. 
This includes cultural differences around campus living, but also in academia with understanding 
the 3D printer market in China and the workings of a Chinese classroom.  
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6.3 Discussion of The Need for Life-Long Learning 
Mark Meyers 
 Having spent seven weeks traveling and studying across China my overall my experience 
has been eye opening to a fundamentally different approach to life. From little things like 
learning to eat foods a new proper way, there was a new set of social norms to get adjusted to. I 
am in awe as to how large our world is and how different life can be across it. This project has 
felt like a year from all that I have taken in. My experience at WPI as an IE was tested with 
applying core principles to international business. There were so many variables to take into 
account that had never been an issue I had faced in a class. From marketing concepts to 
educational curricula, this project has taught me that IE can be applied to any system that is to be 
improved. This project has given me the creative freedom to make a business plan for an 
industry that is rapidly expanding. I can’t imagine what course name or number can come close 
to that.  
 This is not my first time going abroad; however, it is my first time going to a country 
without a partner to help me speak the native language. If there is any doubt as to the need to 
continue learning throughout your life, I recommend going to a country whose language you 
know none of and trying to get a meal, ask for directions, or even just greet someone passing by. 
The frustrated helplessness passes quickly and eventually there is a state of learning where 
everything that you experience is new. Granted that does not make it any easier to learn from 
your surroundings as I am certainly not fluent in Chinese language, but there are definitely 
simple gestures that I have learned just from being observant. It wasn’t an official source that I 
learned how to say “thank you” and “you’re welcome” in Chinese it was from watching students 
and workers interact in dining hall. This openness to everything around you is what I think being 
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a lifelong learner is. Scholarship is a cardinal principle of mine which means always being open 
to learning and making your brain engaged even when you are outside of the classroom and 
outside of work. It is fulfilling to be able to pick up on new information, hold onto it, and 
eventually be able to use it or share it. That is what makes me so happy to be given to the 
opportunity to travel abroad as a student but also to solve problems in an innovative way that 
reflects what I have picked up on and held onto.  
Coming to China has taught me that an open mind is the only thing you can come in with 
if you expect to learn anything and that when a challenge presents itself to you that that is not the 
time to withdraw, but to remain steadfast in the pursuit of knowledge.  
 
Matt Upham 
This was my first time out of North America, so I viewed this experience as more than 
just completed an MQP. I wanted to immerse myself in the culture, learn as much about a 
different way of life, and learn how to be flexible while taking risks that would push me outside 
of my comfort zone. After being in Beijing for the full duration of this project, I can say that I 
have both grown as a student and an individual. I have been able to apply my WPI education in 
various ways while working on this project, as well as outside this project. Being taught how to 
be resourceful as an engineer has allowed to work around the challenges that our experience has 
posed to us. For example, when the Wifi would go out, or when the language barrier posed 
issues, we would have to make do with what we had. Finding the nearest public Wifi area, and 
getting uncomfortable working in that environment was what we had to do to succeed. When the 
language barrier posed an issue while contacting our company, we had to reach out to BUCT 
students to translate our messages back and forth with the company. 
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Lifelong learning is much broader than just applying to academics. It also applies to 
learning about dealing with people, business, cultures, and making sound decisions when the 
going gets tough. Having a natural curiosity for everything is important, especially when you are 
in a new country halfway across the world. Learning the basics about a culture will allow you to 
see the world in a different light, and open your eyes to many of the different opportunities that 
the world has to offer. While these 7 weeks have been filled with challenges and successes, the 
most important part was to keep pushing forward. After going abroad and making it through 
many of the various challenges posed here, I am more willing to adapt to tough situations in the 
future. 
          Coming into this project, I had no clue what to expect. Keeping an open and flexible 
mind was the key to success throughout the duration of this project. Overall, going abroad was 
an excellent decision, and will allow me to view future challenges with a new perspective. 
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